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(54) POLYMER TREATMENT OF FIBROUS AND 
FILAMENTARY MATERIALS 

(71) We, I.W.S. NOMINEE COMPANY LIMITED, a British Company, of 
Wool House, Carlton Gardens, London S.W.I., do hereby declare the invention, for 
which we pray that a patent may be granted to us and the method by which it is to be 
performed, to be particularly described in and by the following statement: — 

The present invention relates to the treatment of fibrous and filamentary materials 
including living human hair with certain polymeric compounds containing thiosulphuric 
acid or thiosulphate groups. 

The invention provides a process for the treatment of fibrous and filamentary 
materials which comprises applying thereto a polymeric compound containing in its 
molecule at least one poly (oxyalkylene) or polyamide chain and at least two thiosul- 
phuric acid or thiosulphate groups and wherein the compound is then cured or allowed 
to cure on the fibres or filaments. The thiosulphuric acid or thiosulphate group may 
conveniently be referred to as a Bunte salt group. It will be understood that what are 
referred to here are molecular species containing at least two Bunte salt groups per 
molecule. It should be appreciated that an insoluble cured product may be obtained 
from such species when present in a commercial mixed product having in bulk a statis- 
tical Bunte salt group content of less than two. 

The Bunte salt compounds are water-soluble and may have surface active proper- 
ties. They can be applied in aqueous solution, preferably in the form of their sodium or 
potassium salts and cure to water-insoluble condensation products. Such curable poly- 
meric compounds can be used in textile finishing. For example they may be employed 
for the pigment dyeing and printing of fibrous materials such as wool fabrics, polyester 
fabrics, cellulosic fabrics and paper. When applied as textile finishing agents to cotton, 
rayon, polyamide or polyester fibres or fabrics they can impart shape stabilisation there- 
to. In addition they may also act as antistatic agents. When applied to keratinous fabrics 
they can impart shrink resist properties and additionally certain compounds can be used 
for fiat setting and permanent creasing of the fabric. They may also be used for the 
treatment of living human hair. Because of their surface active properties they can be 
incorporated into shampoos and can impart to the hair an attractive handle. In addition 
they may be employed for the permanent waving or setting of hair. 

The preferred compounds for use in the present invention contain in their mole- 
cule one or more polyoxyalkylene chains and substantially two or more Bunte Salt 
groups each bound through a linking group to a chain-terminating oxygen atom. A 
preferred group of such compounds comprises: 

(a) a radical of a polyhydric alcohol; 

(b) bound to this radical at least two poly (oxyalkylene) chains; and 

(c) at least two Bunte Salt groups each bound through a linking group to a chain- 
terminating oxygen atom. Compounds wherein the linking group comprises 
an alkylenecarbonyl group are novel per se and are described and claimed in 
our Application No. 54977/72 (Serial No. 1 423 342) 
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Compounds of especial interest contain three polyoxyalkylene chains and up to 
three Bunte Salt groups per molecule and have molecular weights in the range 500— 
10,000 especially 1,500—5,000. The linking groups may be the same or different in 
different poly (oxyalkylene) chains, and may be, for example, alkylene chains which 
may contain from 1 to 6 carbon atoms and may be unsubstituted or substituted with, 
for example, one or more hydroxyl groups. The linking groups may also be divalent 
acyl radicals of carboxylic acids. The compounds of the invention may also contain free 
hydroxyl or thiol groups or polyoxyalkylene chains linked together by thioether or di- 
sulphide bridges. 

Compounds which may be employed are represented by the general formula: 



[0-alkylene). m OH]« 
[(0-alkylene) m O X SSO a Y] p 
or by the general formula 

wherein Y ° sSSX ~C°- aIk y lene ) m -0XSSO 8 Y 
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p is an integer from 2 to 6 ; 

q is 0 or an integer from 1 to 4 subject to the proviso that (p + q ) is in the ranee 3 to cv 

SS£ at 6881 2 and at most 6 carbon atoms ^SSSUSXSm 

X represents a divalent group containing 1 to 10 carbon atoms: 
represents a hydrogen atom or a salt forming ion or group. 
The preferred compounds are of formula 25 

Ri [ (O-alkylenek O X SS0 3 Y], 

1 

SrfShiS: X i"£ , Y are ? s . defi ? ed in for ™la I, R represents a radical derived from 
™tt „"- COh0 fining from 3 to 6 carbon atoms and from 3 to 6 hydrS 
groups and pj is an integer from 3 to 6. uyaroxyi 

t™.p^oi C ° mp « Un , ds ""SJ* em P lo yed may also contain disulphide linkages be- 30 
»^yalkylene chains. Where the linkage is between chains at&chedSdKt • 
groups Rj the compounds may be of the formula IV. ro omerent 

r 1 [-(-O-alkylene)^ OX S— S— XO (alkylene-0) ffi J r l 

L Jt-0-alkylene) 0 OXSS0 3 Y] P2P2 [Y0 4 SSXO (alkylene-0) 0 ] r'J IV 

wherein R ; has the meaning given in formula III, 'alkvlene ' m X and V h aw tt» 
S%S£b rt P2 a ? ik "£ <™ ' 2 » * Thl compount 35 

- (O-aikylene^OXS 
Ri (0-alkylene) m OXS V 

- [(0-alkylene) m OXSS0 3 Y] p 

8 

Swil. Rl w 1116 m ? ni "8 S» ven in fo nnula III, m and 'alkylene' have the same 
meanings as m formula I and p 3 represents an integer from 1 to 4. 40 
«™J. * Snmp represents a radical formed by notional removal of the hvdroxvl 
ESS"* 1L a , hpha0C Pf^™ alc <*ol. Suitable radicals «e7for exSnple S 
frW 57? !?ylene dycol, propylene glycol, cyclohexane 1,4- diol, l,U-Semylol! 
™S.> 1, K 1 *? Unethyl0lpr0pa , nej P^erythritol and sucrose. The group R may also 
compnse a hydroxy terminated adduct of one or more alkylene oxide! whn ammonia or 45 



J ; 1,423,341 ; 3_ 

an amine, examples of such compounds being the propylene oxide adducts of ammonia, 
ethylenediamine; or triethanolamine. Preferably R is derived from an alcohol contain- 
ing three hydroxyl groups, and the preferred radical is derived from glycerol. 

The alkylene groups may be QH 4 , QH 6 , or C 4 H B radicals. Compounds containing 
5 QHe and/or C 4 H« radicals are hydrophobic and the Bunte Salt compounds derived 5 
therefrom act as surface active agents. The compounds may for example contain mix- 
ture of and CsH 0 derived groups and may be random or block copolymers. The 
surface tension properties may be adjusted by selection of the ratio of QH, to CsH 0 
radicals. For example a suitable triol may be formed as a block copolymer by condens- 
10 ing glycerol with propylene oxide and " tipping " the resulting triol with ethylene oxide. 10 

Condensation products of glycerol and ethylene oxide and/or propylene oxide are 
available commercially, for example those sold under the Trade marks POLYURAX 
(B.P. Chemicals), CARADOL (Shell Chemical Co.) and Propylan (Lancro Chemicals 
Ltd.). A condensation product of ethylene diamine and propylene oxide is sold under 
15 the trade name Pluracol EDP 500. The word PLURACOL is a Trade mark, 15 

The group X is preferably a substituted or unsubstituted divalent aliphatic radical 
and may for example be of the formula 

— (CHa)*- or —CO(CH 2 )«r 

where n is an integer of 1 to 6, or may be of the formula 

20 — CHr- CH— CHa— 20 



Compounds of especial interest have molecular weights in the range 1,500—5,000 
and are of the formula 

VI 

CH 2 (OCHJ^OCO CH, SSO»H 
CH 



Ah. 



(OC a H 0 ) m OCO CH, SSO.H 
« (OQHJoOOO CH, SSO„H 



wherein m has the same meaning as in formula I. Water soluble salts, for example the 
25 alkali metal (especially sodium), ammonium or amine salts may also be used. Other 25 
useful compounds of molecular weight 1,500 — 5,000 are of the formula 

VII 

CH 2 (OC,H 0 ) m O CH 2 CH CH 2 SSO„H 



i. 



)H 

(OCsHe) ffi O CH 2 CH CH 2 SSO s H 
)H 

I >C 3 H fl ) m O CH 2 CH CH 2 SSOsH 
)H 



or their alkali metal (especially sodium), ammonium or amine salts. 

Another preferred group of polymeric compounds which can be used are derived 
30 from aliphatic poiyantide/epichlorohydrin resins. Such compounds may be prepared by 30 

(a) condensing a dicarboxylic acid with a polyamine containing at least two 
primary amino groups and at least one secondary amino group; 

(b) reacting the condensate with a compound capable of introducing hydroxy- 
azetidinium ions, N-glycidyl groups or groups containing replaceable chlor- 

35 ine atoms; and " 35 

(c) reacting the product with a water-soluble thiosulphate. 

Preparative Methods 

Polymeric compounds for use in the present invention may be prepared by esteri- 
fying an alcohol containing at least one poly (oxyalkylene) chain and at least two ter- 



minal hydroxyl groups with a halogen substituted carboxylic acid or functional deriva- 
tive thereof and reacting the resulting halogen-ester with a water soluble thiosulphate. 
This method of preparation is described in detail in our said Application No. 54977/72 
(Serial No. 1423 342). ' 

5 In an alternative method an alcohol containing at least one poly (oxyalkylene) 5 

chain and at least two terminal hydroxyl groups, for example a polyol of the general 
formula R[(0-aJkylene) m OH] p+<l (where R, alkylene, m, p and q are as defined above) 
can be reacted with an epihalohydrin, for example epichlorohydrin, followed by reacting 
the resulting epihalohydrin adduct with a base to produce an epoxy-terminated adduct 

0 which is then reacted with a water soluble thiosulphate. The polyol of the stated general 10 

formula reacts with epichlorohydrin in the presence of SnQ 4 under reflux in an organic 
solvent such as toluene and subsequently with a base to produce a compound of the 
formula 

[(0-alkylene) m OH] q 

0 X 

[(0-alkylene) m O CH 2 — CH— CH,], 

5 wherein R, e alkylene m, p and q have the meanings previously assigned. This epoxy 15 
compound can readily be converted by treatment with sodium thiosulphate in an aque- 
ous/alcoholic solvent into a compound of formula I wherein X represents a 



0 



— •CH 2 — CH— <CiIl2' 

in 



25 



30 



group. 

'0 Compounds for use in the invention can also be produced by treatment of the cor- 20 

responding thiol compounds with a water-soluble bisulphite and a water-soluble tetra- 
tmonate. Suitable thiol compounds have 

(a) a radical containing at least one poly (oxyalkylene) chain and at least two 
cham terminating oxygen atoms notionally derived from terminal hydroxyl 

5 groups; and J 

(b) at least two thiol groups each bound through an alkylene, hydroxy-substi- 
o . ^ te , d . or alkylcarbonyl group to a chain terminating oxygen atom. 
Suitable thiols are of the general formula 

XI 

[R] [(0-alkylene) m OCOCH 2 SH] p 

i 

0 or of the formula 

XII 

[R] [(0-alkylene) m 0 CH 2 CH CH 2 SH] P 

wherein R, ' alkylene 3 and m are defined in formula I and p 1 is an integer from 3 to 6 
The compounds of formula XI or XII can produce Bunte Salt terminated com- 
pounds of the general formula I on warming with sodium bisulphite and sodium tetra- 
5 tnionate in an aqueous/alcoholic medium. Suitable thiol-terminated starting materials 
are disclosed, for example, in British Patent Specification No. 1,278,934. The reaction 
may also give rise to compounds containing disulphide linkages, such compounds being 
of the general formula IV or V. Normally these disulphide compounds, which are with- 
in tne scope of the invention, are minor components of the reaction products. 

In preparing the polyamide-based compounds the dicarboxylic acids which may be 40 
used as starting materials preferably contain 3 to 20 carbon atoms and contain satur- 
ated aliphatic (including cycloaliphatic) carbon atoms, and are reacted with a poly- 
alkylene polyamine containing from 2 to 8 alkylene groups. Examples of suitable ali- 
pnauc dicarboxylic acids include malonic, succinic, adipic or azelaic acids and their 
J amide forming derivatives such as dimethyl ester, or mixtures of such acids and esters. 45 

One or more polyamines can be used in the formation of the polyamides; specific ex- 
amples are diethylenetriamine, triethylenetetramine, tetraethylenepentamine, dipropyl- 
enetnamme, and AW-bis (3-aminopropyl) methylamine. Suitable amines preferably 
contain at least 2 amino groups separated by a hydrocarbon group having the general 
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formula QH an where n is at least 2. The condensation reaction can for example be 
represented by the equation 

x moles H00C(CH 2 ) 4 — COOH+x moles H a N(CH a ) 2 NH(OI a ) a NH a > 



HO0C(CH a ) 4 CO (NH(CH a ) 2 NH(CH a ) a NH . CO(CH a ) 4 CX)) w NH(CH a ) 2 

NH(CH) a NH a 

The product from step (a), which generally has a molecular weight of about 5 
10,000, may then be treated with an epihalohydrin, dthalohydrin or an 0-, or y- 
halogen-carboxylic acid halide, for example chloroacetyl chloride, chloropropionyl 
chloride or chlorobutyryi chloride.'The most preferred reagent is epichlorohydrin, and 
the precise structure of the amine-epichlorohydxin resins which are the corresponding 
products has been the subject of some controversy. It is believed, although the useful- 10 
ness of this invention does not depend on the truth of this belief, that they contain 
hydroxyazeddinium ions 

N ^CHOH 



and/or W-chlorohydrin groups 

(NCH, . CH . CHjO), 15 



and/or N-glycidyl groups 



OH 

A. 



o 

(NCH a CH — ^CH 2 ) 



If chloroacetyl chloride is used, then the groups which are present will be 

O 

— NH-JL-CHa^a 

20 The polyamide/epichloroliydrin product of step (b) is a commercially available resin 20 
and is sold under the trade names " Hercosett 57 " Kymene 557 " and M Alkasett n . 
The words HERCOSETT, KYMENE and ALKASETT are Trade Marks. 

The reaction with the water-soluble thiosulphate is carried out by adding to a solu- 
tion of the product of step (b) an aqueous or aqueous/alcoholic solution of a water 

25 soluble thiosulphate, especially sodium thiosulphate, at a pH of 4 to 10 for a period of 25 
1 to 24 hours depending on reaction temperature. If excess thiosulphate is employed 
the product separates as a lower phase of pale yellow colour, viscous and very soluble in 
water. The polyamide/epichlorohydrin resins give rise to side groups of the formula: — 

•» 

— N — CH 2 CH — CH» — 5— S0 8 ~ 
H OH 

30 whereas the polyamide/chloroacetyi chloride resins give rise to side chains to the 30 
formula* — 



O 



\_LcH r _S— SO,- 



/ 



Suitable curable compounds can also be produced by treating a protein, for example 
casein, with epichlorohydrin and subsequently treating die adduct formed with sodium 
35 thiosulphate to yield the curable thiosulphato compound. 35 

Curing Reactions 

Polymeric compounds containing substantially two or more Bunte salt groups per 
molecule are curable and may be converted into insoluble crosslinked condensation "pio- 
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ducts It has been found that when preparing the compounds by substitution of terminal 
halo-atoms, substitutions of about 60% give satisfactory curable products. The poly- 
meric compounds cure on prolonged exposure to light or heating. Curing may be effected 
by treatment of die polymer-bearing fibres with an aqueous solution of an acid, a base, 
a Lewis acid, a reducing agent, an amine, or a nucleophilic substance. Suitable reducing 
agents mclude quaternary phosphonium compounds, for example THPC (tetrakis- 
(nydroxymeuiyl)phosphomum chloride), sodium borohydride, thioglycolhc acid and 
^n ^ m S ? i^ mp0lmdS u U ? as ^^1, cysteine, thioglycerol and resins con- 
Mn i^ e o£ 10l ^ U £ S ^ ^ example, as those mentioned in British Specification 
No. 1,278,934. Suitable nucleophilic substances include thiourea, nitrous acid, acid 
hypochlorite, iodide ions or thiocyanate ions. Suitable amines include famine! for 
example ethylene diamine, dietfaylene triamine, 1,6 diaminohexane or piperazine/ and 
espea^y compounds of the formula R-0-CO-ChJsO^+ or 

t^"^"^ • 2 8 5 tertiary amines may also promote curing. 
pv^S^ 8 ^ be insolubilised by treatment with polyvalent metal ions, for 
example magnesium ions, and it may be advantageous to treat the compounds in this 
way and simultaneously or subsequendy treat them with a curing agent 

Textile Applications 

In one aspect the invention provides a process for the treatment of textile material 
which comprises applying thereto a compound containing at least one poly (oxyalkylene} 
™^ ~ T 7° Bu ? te L Salt g r <> ups and c ^g the resin on the material. The 
compound may be of any of the general formulae I to VII and from 0.1 to 15°/ of the 
^»^IS et S, y . a5 ~? % h ? wei e** <>n the weight of fibre (o.wi.) can conveniently 
be applied The invention also consists m textile fibres, especially wool fibres, bearing 

to VII 3 reSm aS Cd herCin and/ ° r ° f my one of me general *> mi *tt I 
The compounds may be applied to synthetic fibres, for example polyamide, poly- 
ester or acrylic fibres and impart an attractive handle thereto. In addition they may also 
act as antistatic agents. The compounds may be applied to natural or regenerated cellu- 
losic nbres and can impart wrinkle resist and permanent press properties thereto. They 

^ Plgme i nt bmding ! gents and be ^P^yed in the pigment dyeing or 
printing of natural regenerated and synthetic fibrous or filamentary materials. 

The compounds are of especial value for the treatment of keratinous textile 
materials, usually derived from the wool of sheep, or from alpaca, cashmere, mohair, 
vicuna, guanaco, camel hair or llama or blends of these materials with sheep's wool The 
treatment of such materials according to the invention can be used to impart shrink- 
resist and/or permanent press properties thereto. The wool may be mixed with other 
textile fibres, for example polyamide, polyester or cellulosic fibres but in the shrink- 
resist treatment of ^wool-containing fabrics generally at least 30% of the material is 
wool, and wool rich blends, for example 60:40 wool/cotton blends, 80:20 wool/nylon 
blends and 80:20 wool/polyester blends may be used. 

The compounds described herein may be applied to the textile material by any 
conventional technique, for example by padding or by exhaustion from a dyebath. In 
the treatment of wool the compounds have the advantage that they are anionic and are 
compatible with wool dyes which normally contain anionic solubilising groups. Thus 
acid levelling, acid milling, premetallised and solubilised vat dyes can be used but for 
best dye fastness to washing it is preferred to use fibre-reactive dyes, i.e. dyes that can 
react with the keratin fibre and become covalendy bonded thereto. The acid levelling 
dyestuffs can be, for example of the azo type and should be water soluble and contain 
at least one anionic solubilising group, generally a sulphonic acid group. Acid milling 
dyes generally have a greater molecular weight and fewer solubilising groups than the 
acid levelling dyes, but there is no rigid distinction between the two classes. The pre- 
metallised dyes comprise a class of dyes having o.a'-dihydroxy azo, o-amino-D'-hydroxy 
azo or o-carboxyl-0 -hydroxy azo groups which are co-ordinated to a metal atom, for 
erample chromium or cobalt. The dyes may be used as 1:1 or 2:1 complexes. Vat dyes, 
which are most commonly of the indigoid or anthraquinone structure, are solubilised by 
conversion to their water-soluble leuco esters and can subsequendy be developed after 
application by oxidation to the insoluble form. It has also been found that pigments 
can be applied to wool fibres by pad dyeing or printing in the presence of the com- 
pounds herein described, and that the resulting pigment dyed or printed materials have 
high wash and rub fastness. 

The process is especially advantageous when combined with dyeing with an aque- 
ous solution of water-soluble wool dye. Previously shrinkproofing resins have been 
found to be incompatible with reactive dyes owing either to the formation of ion com- 
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plexes or to tfaeir water-insolubility. A preferred process for dyeing with such a dye 
comprises impregnating the fibres at a pH of 5—12 with an aqueous composition com- 
prising a reactive dye and a water-soluble polymer comprising thiosulphuric acid or 
tniosulphate groups, a reducing agent for the keratin and an additive for facilitating 
pwietration of the dye into the keratin fibres, storing the dyed and polymer-treated 
fibres in the presence of moisture to allow penetration of the dye into the fibres and 
deposition of the polymeric compound thereon, and thereafter subjecting the fibres to a 
washing treatment If necessary the washing solution may contain 0.1—2.0% by weight 
of a curing agent for the resin. 

When producing shades on wool or similar materials by a method of impregnation 
followed by storage, it is possible, if desired, to add to the dye liquor a further surfactant 
wtoch produces ra P id wetting of the wool at room temperature. These additives are ex- 
emphfied by non-ionic condensation products of e.g. lauryl diethanolamide. The anionic 
Bunte Salts can themselves serve as wetting agents. 

The reactive dyes which may be employed also include whitening agents which 
react with fibres in the same way. Dyestuffs falling within this class can incorporate the 
following groups: 

epoxy-, ethylene-imino-, isocyanate, isothiocyanate, carbamic acid aryl-ester-, pro- 
piolic acid amido > monochloro- and dichloro-crotonylamino, chloro-acrylamino-, 
acrylamino, sulfjho halo, sulphuric acid ester, sulphonyloxy-, thiosulphato, labile 
halo atoms, trichloro-pyridazino-, dicMoroquinoxalino-, allysulphonyl-, mono- 
chlorotriazinyl-, vinylsulphonyl-, and certain reactive ammonium or hydrazinium 
residues. 

The process of dyeing according to the invention is applicable by pad-dyeing. Espe- 
cially good results in pad-dyeing are obtained with highly reactive dyes, for example 
those incorporating a 2,4-dichlorotriazihyl, 2,3-dichloroquinoxaline, 2-chloro-4-meth- 
oxytriazinyl, 2,4-dichloro-5-carbonylpyrimidine or 2,4-difluoro-5-chloro-pyrimidine 
group. 

Reducing agents are preferably incorporated into the pad liquor, and examples in- 
clude alkali metal, ammonium and amine sulphites and bisulphites, for example, sodium 
bisulphite, sodium metabisulphite, and monoethanolamine bisulphite, certain quaternary 
phosphonium compounds, for example, tetrakis-(hydroxymethyl)-phosphonium chlor- 
ide, sodium borohydride, and thioglycollic acid and other materials capable of breaking 
disulphide bonds in the keratin molecule. The amount of reducing agent per 100 parts 
by weight of paste may for example be from 1 to 50, preferably from 1 to 20 parts by 
weight. Sodium bisulphite is preferred and has the advantage that it exerts a bleaching 
action on die wool and therefore allows very bright shades to be obtained, and also 
appears to promote reaction between the wool and the resin. 

It is preferred to include an additive in the pad liquor to assist penetration of the 
dye into the keratin fibres. While the invention does not depend on any theory as to its 
mode of action, it is believed that the additive can cause swelling of the keratin fibre 
and/or disaggregation of the dyestuff. Suitable additives include acid amides or thio- 
amides, for example urea, thiourea, sulphamide, or derivatives thereof, furfuraldehyde 
and cinnamaldehyde, and the additive is preferably present in the aqueous composition 
in a concentration of 100—400 grams per litre, especially in the case of urea about 
300 g/L 

The simultaneous dyeing and resin treatment can be carried out by dissolving the 
reactive dye and the polymeric compound in water, preferably in the presence of an 
acid amide or thioamide, for example urea, and in the presence of a reducing agent for 
the keratin, for example sodium bisulphite, and subsequently impregnating the fibres 
with the dye composition for example, by impregnation with a pad mangle. The process 
can be carried out at ambient temperatures or from 10 to 60°C although slightly elevated 
temperatures, preferably below 50° C, are best The dyeing can be carried out at a pH 
in the range 2—12 but is preferably conducted at a pH of about 10. The fibres are 
allowed to remain in contact with the dye for the minimum time for proper penetration, 
e.g. between 10 mins. and 72 hrs, typically between 1 and 24 hours. For example, the 
fibres may be removed, squeezed to express excess liquid and then stored in the presence 
of moisture for 10 mins. to 72 hrs. to ensure that the bulk of resin and of the dye be- 
comes attached to the keratinous fibres leading to a full shade development of the dye. 
After the storage period the fibres may be washed off with a solution of a curing agent, 
for example a mixture of magnesium chloride and ammonium thioglycollate and option- 
ally are subsequently treated with an aqueous solution of a base. Conventional equipment 
can be used for applying these solutions, for example, a beam washer, a winch or a con- 
ventional washing range. 
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Pigment Dyeing 

The polymeric compounds defined herein can be used to advantage in the produc- 
tion of fast dyed shades on all fibres using pigments. Pigments are generally classified as 
water insoluble colours and their current use on textile materials is limited by the follow- 
5 ing restrictions: J 5 

i) Pale depths only can be achieved due to the poor rub fastness of deeper shades, 
h) A pigment dyeing or print always appears ' glassy 1 to the trained observer, 
iii) Usually up to 10% o.wi. polymer binder is employed which has a very great 
effect on harshening the ' handle * of the material. 
10 The use of the Bunte Salt pjolymers either alone or in a mixture avoids the above 10 

problems and allows the production of a wide range of satisfactory shades on all fibres 
by printing or dyeing. Printing or dyeing is carried out with a mixture of the Bunte 
Salt polymer, pigment and thickener followed by a curing step which may be a simple 
cold rinse in a solution of reducing agent or diamine, or which may be a heat curing step 
15 carried out for example for 5 minutes at 140°C. Washing in cold water completes these 15 



One great advantage of the pigment dyeing procedure is that solid shades can be 
achieved on wool/synthetic fibre blends. Other advantages include the shrink proofing 
effect imparted to wool and the antistatic effects and wrinkle resistance imparted to such 
20 fibres as polyester cotton. 20 

Treatment of Hair 

It has been found that the process of this invention can be employed for the treat- 
ment of hair, including living human hair. 

The polymeric compounds defined above can be formulated into a composition for 

25 the treatment of hair comprising the polymeric compound and at least one inert solvent 25 

or diluent. Such compositions provide a further aspect of the invention. Preferably the 
composition contains from 0.5 to 15% by weight, preferably from 2 to 6% by weight, 
of the polymeric compound. The composition preferably also contains a reducing agent 
for the keratin (other than a curing agent for the polymer), for example sodium bi- 

30 sulphite, and optionally also a nucieophilic substance such as thiourea. The reducing 30 
agent is conveniently present in an amount of from 0.2 to 10% by weight based on the 
weight of the composition. In order that the composition should have satisfactory 
storage stability it preferably contains at least 20% by weight of water and is adjusted to 
pH in the range 3 — 10, preferably 5 to 8 and more especially about 7. The composition 

35 may be in the form of an aqueous or aqueous/alcoholic silution and may be, for example, 35 

in the form of a shamjpoo or wave-setting lotion. It may alternatively be in the form of 
a cream or gel, the resin being dissolved in the aqueous phase thereof. The composition 
may contain any other conventional ingredient for use in cosmetics provided that the 
ingredient does not react with Bunte Salts. For example the composition may addi- 

40 tionaUy contain one or more surfactants, hair dyes, pigments, perfumes, swelling agents 40 
or thickening agents. The composition may also be formulated as an aerosol. 

In a further aspect the present invention provides a process for the treatment of 
hair including living human hair, which comprises applying thereto a curable water- 
soluble polymer containing in its molecule at least one poly (oxyalkylene) chain and 

45 two or more thiosulphuric acid or thiosulphate groups and curing the polymer on the 45 

hair. The polymeric compounds when applied to hair can enhance the appearance by 
making it brighter and may also facilitate combing out of the hair. When the hair has 
become degraded by the action of, for example, sea water, sunlight, bleaching agents or 
permanent waving agents, the compounds may have the effect of increasing the strength 
thereof. The compounds may also be used for the shape stabilisation of hair and are 50 
therefore of value for incorporation into permanent waving compositions. The hair may 
be formed into the desired shape or configuration, a solution of the polymer is applied 
thereto and jhe polymer is subsequently cured. 

The compounds can be applied to the hair by any conventional method, for example 

55 by brushing, spraying or dipping, and preferably remain in contact with the hair for a 55 

period of 5—30 minutes. The hair is then rinsed with an aqueous solution of a curing 
agent, for example a rnixture of ammonium thioglycollate and magnesium chloride or 
other Lewis acid. 

, A The invention is illustrated by the following Examples. The preparation of poly- 

oO meric Bunte salts according to Application No. 54977/72 (Serial No. 1423 342) is 60 

described in detail in that Specification. Examples I, XXI and XXII herein relate to the 
preparation of further polymeric compounds for use in the method of the invention and 
Examples II to XX and XXIII to XVII are Examples of the invention. 
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EXAMPLE I. ~~ 
Polyurax G 3000 (100 g) was dissolved in toluene (100 ml) and stannic chloride 
(0.4 g) was added. Epichlorohydrin (12 g) was then added and the mixture was re- 
fluxed for 2 hours at 110°C The solution was cooled and washed with a solution of 
sodium hydroxide at pH 12. The organic phate was evaporated to dryness on a rotary 5 
vacuum evaporator and the resulting epoxy-terminated resin was dissolved in isopro- 
panol (200 ml). A solution of sodium thiosulphate pentahydrate (30 g) in water 
(50 ml) was added. Further isopropanol and water were then added as necessary to 
give a clear solution. The pH was adjusted to 7.0 and the mixture was refluxed for 4 
hours. During this period a little dilute acid was added as necessary to maintain the pH 10 
at 7.0. The mixture was cooled and allowed to stand overnight The mixture was ob- 
served to have separated into two layers, the upper of which contained a curable, anionic, 
organic polymer. The upper layer was separated and solvent was removed by rotary 
vacuum evaporation. The resulting pale yellow resin was water soluble and surface 
15 active. Its infra-red spectrum showed bands attributable to Bunte salt groups. 15 
A stable aqueous concentrate of the resin was prepared by diluting the evaporated 
product with water until the solids content was 80%, and adding a buffer (disodium 
hydrogen phosphate) to maintain the pH at about 7. The resulting concentrated solu- 
tion was stored for a period of several months without noticeable deterioration. 

' I llO WM/ihAfi it* WaIcamjuI *^ l*«v If 
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20 The reaction is believed to be as follows: 



CH20(C3H60) n H CH 2 o(C3H 6 0)„- CH 2 CH-CH 2 -Cl 

SnCt 4 I ^ 



CH 0(C3HffO) n H CH o(C3HffO)n-CH 2 CH-CH 2 -Cl 

CH 2 0(C 3 H60) n H CH 2 o(c 3 H60) n -CH 2 CH-CH 2 -Cl 

OH 



NaOH 



:H 2 0(C 3 H 6 0) n CH 2 CH CH 2 SSO^Na CH 2 o(C 3 HfrO) n CH 2 -CH-rCH 2 

oh y» | o 7 

<* 0(C 3 H 6 0) n CH Z CH Cfl 2 SSOjNa CH O^H^ CH 2 -CH-^CH 2 



35 The material was wound up on a batch, covered with a polyethylene sheet and 

stored for 24 hours. It was then washed with water, then with a solution of aqueous 
ammonia (lcc 880 ammonia per litre) at 60°C for 15 minutes and then with dilute 
acetic acid. The area felting shrinkages determined after test washing in a 15 litre 
Cubex " washing machine at 40°C and pH 7 at a 15:1 liquongoods ratio are shown in 



20 



OH ! 0 

CH 2 0 (C3HffO) n CH 2 CH CH 2 SSC&Na CH 2 o(C 3 H60) n CH 2 -CH-CH* 
OH V 
* in the presence of epichlorhydrin. 

_ EXAMPLE IL 

. following composition was applied by padding to a carbonised woollen flannel 

25 cloth and to worsted serge:— 

Resin of Example I of Application 30 g/1, corresponding 

No. 54977/72 (Serial No. 1 423 342) to 3%ontiT 

weight of fabric 

m tt (o.wi.) 

0 Urea 300 g/1 30 
Polysaccharide-base thickener 

(Guaranate AP5) 6 g /l 

Sodium metabisulphite 20 litre 

Procion Red Mg (a reactive dye) 20 g/1 



25 



40 Table I. 
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TABLE I 




% AREA SHRINKAGE 


Fabric 


Resin treatment 


PH 


1 hr. Wash 


2 hr. Wash 


3 hr. Wash 


Worsted serge 


Untreated 

A<? Fyamnlp IT 


A 


.32% 

1 Of 

1% 


3% 


8% 


Woollen flannel, 
scoured and milled 
(not carbonised 


Untreated 
As Example II 


4 


18% 
0% 


29% 
0% 


32% 
1% 



EXAMPLE III. 

* „ A ser Se fabric was treated by padding to the wet pick up bdicated in the 
following Table with the following liquor. 

5 Polymer of Example II of Application c 

No. 54977/72 (Serial No. 1 423 342) 38 g/1 

Urea 300 g/l 

Procion Red MG loo g/l 

Sodium bisulphite 20 g/l 

10 Guaranate AP 5 6 g/i 1Q 

The treated fabric was wound up, covered with a polyethylene sheet and stored for 
24 hours at room temperature. It was then washed as indicated in Table II and the 
felting shrinkage was determined by washing as in Example II. The results are shown 
m Table II m which « MgQ 2 wash " means a wash with a 2% aqueous solution of mag- 
15 cWonde at the indicated temperature and pH values followed by a wash with 15 

0.5 / 0 aqueous ammonia for 15 minutes. It may be seen that the red dyed material ex- 
hibited a low felting shrinkage after washing, especially when treated with T.H.P.C. 
or magnesium chloride. 

Some of the fabric treated in the above manner was sprayed with a solution of 
monoethanolarnine bisulphite to give 2% solids on weight of wool and then creased in 20 
a hot steam press. This fabric was then tested for 3 hours by the above Cubex method 
and it was observed that no felting shrinkage occurred and that the crease remained ■ 
completely intact Thus the Bunte Salt resins are capable of imparting very high anti- 
felting properties coupled with permanent press. 
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3 hr. wash 






<N CN 


Shrinkage 


2 hr. wash 


CN 


rfr <N 0 


^- »H 


% Area 


1 1 hr. wash 




CN Y 


CN <-H 


After treatment 


. o 10 o* <n 

§ '. a a a 
ISooo 

« E p 0 0 

g CJ;J3 J3 

« r . 55 co co 
5 O rt ctf as 
&0U £ * * 

rt tc « « « 
0 s s s 


.0 * 

rt CO * 

SCO 
§ So 
to *o Ci 
0 w -c 

gu-3. 


■2-8 = 
0 • °* 

c w ^ r 
ScU 
5*20 

« CO 

CO £3 

0 

§.u S . 

crDU > 
0 2 


i 
6 
c 

! CO 


0 


CO 

♦ 


ON 


Wet Pick Up 


130% 


166% 


129% 


Fabric 


Wool Serge 


Uncarbonised 
Flannel, scoured 
and milled 


Double Jersey 



00 



.00 



2 
•8 



i 
.9 

1 



§1 

to c 

a co 



§ 
4 



SI 



EXAMPLE IV. 

A wool serge fabric was impregnated by padding with the following composition 
to a wet pick-up of 130% by weight on the weight of the fabric 

Urea 300 g/1 
Thioglycerol 0 g/1 or 5 g/1 

Polymer of Example I herein 50 g/1 

Sodium bisulphite 20 g/1 
Guaranate AP 5 6 g /i 

Procion Red MG 20 g/1 

The impregnated fabric was stored for 24 hours as in Example III and then washed 
m an aqueous magnesium chloride solution for 15 minutes at 60°C. The resulting red 
dyed fabric showed the following shrink resist results on test washing as before 

% Area Felting Shrinkage 
mrmr.™ 1 hour wash 2 hour wash 3 hour wash 

UNTR EATED 450/ _ _ 

WITHOUT THIOGLYCEROL 9% 19°/ 26°/ 

WITH THIOGLYCEROL 0% 5% g% 

EXAMPLE V. 

A worsted serge fabric was padded to 100% wet pick up with a solution containing 

Polymer of Example II of Application No. 

No. 54977/72 (Serial No. 1 423 342) 4% o.w.f. 
Sodium bisulpihte 10 g/1 

Thiourea & 20 g/1 

Sodium Carbonate to give pH 8 

After padding the fabric was rinsed with an aqueous solution of 2% v/v magnesium 
chloride and 2% v/v ammonium thioglycollate adjusted to pH 9, men with water, and 
then dried. A sample of the treated fabric exhibited about zero area felting shrinkage 
after 3 hours test washing. 

EXAMPLE VI. 
Light Stability of the Polymers 
Worsted serge was padded through the following pad liquors: 

(i) Polyol-based Bunte salt (80%) 40 g/1 
Sodium Sulphite 20 g/1 

(ii) As (i) but including Polyamide-based Bunte Salt 

50% (for preparation see Example XXI) 20 g/1 

Immediately after padding the fabrics were cured in the Mowing solutions for 
10 minutes at 20°C 

(a) Ammonium thioglycollate (2% w/v} 
Mgd 2 6H 2 0(2%w/v), 

(b) Hexamethylene diamine (2% w/v) 
NaCl(5%w/v). J 

passed well with water and dried. Samples from these experiments were then exposed 
for 72 hours in the Xenotest machine, an exposure time, in fact, sufficient to fade the 
blue standard number 6 on the Blue Wool Scale. The exposed and non-exposed samples 
were then wash-tested for shrink resistance as before. The results are shown in Table 
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TABLE III 

°!c Area Shrinkage 



i Liquor 


After treatment 


Light Exposure 


1 hr. 


2 nr. 


3hr, 


(i) 


a 


No* 


0 


0 


0 


(i) 


a 


Yes 


9 


22 


25 


(0 


b 


No 


0 


1 


1 


(i) 


b 


Yes 


7 


10 


17 


(ii) 


a 


No 


-1 


-1 


-1 


(ii) 


a 


Yes 


0 


0 


0 


(ii) 


b 


No 


-1 


0 


0 


(ii) 


b 


Yes 


0 


1 


2 



It is evident from this table that the use of the polyamide-based Bunte Salt im- 
proves the stability of the cured fabric to light. 

EXAMPLE VII. 

5 Wool serge samples (a) without pretreatment, (b) pretreated with 5% o.wi. 5 

THPC or (c) pretreated with 10 g/1 ammonium thioglycollate were treated by ex- 
haustion in a bath at a liquor:goods ratio of 30:1 with Glaubers Salt (10% o.w.f.), 
formic acid (1% o.w.f.) and the resin of Example II of Application No. 54977/72 
(Serial No. 1 423 342) (4% o.wi.). The bath was raised to the boil over a period of 

10 1 hour and maintained at the boil for a further 30 minutes. Each sample was then 10 

divided into two portions, one of which was not treated further, while the other half was 
washed for 15 minutes at ambient temperature with aqueous magnesium chloride (2%) 
solution, adjusted by addition of ammonia to pH 9. The samples were tested for felting 
shrinkage by washing as previously described. The results obtained are shown in Table 

15 IV. 15 

The method was repeated except that Lanasol Blue 3R (2% o.w.f.) and an ampho- 
teric levelling agent containing ethylene oxide derived groups, Albegal B, (1% o.wi.) 
were included in the resin treatment liquor. An excellent dyeing was obtained and the 
fabric had good shrink resist properties. 

TABLE IV 



FABRIC 


AFTER TREATMENT 


% AREA FELTING SHRINKAGE 
1 hr. Wash 2 hr. Wash 3 hr. Wash 


Untreated 




45 






Pretreated with 3% owf 


Nil 


9 


15 


24 


THPC 






Pretreated with 10 g/1 


Nil 


21 


35 


49 


ammonium thioglycollate 


MgCI 2 wash 




3 


4 


5 


No pretreatment but resin 


Nil 


22 


49 




treated 


MgCl 2 wash 




15 


46 
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EXAMPLE VIII. — _ 
Wool yarn was treated in a package dyeing machine for a period of 20 minutes 
with an aqueous solution containing 5% by weight on the weight of yarn of THPC and 
15 g/1 ammonium thioglycollate. An aqueous solution containing the following com- 
5 position was then applied. 5 

Polymer of Example I of Application No. 

54977/72 (Serial No. 1 423 342 4% o.wi. 

Formic Acid 1.5% 0 .w.f. 

Glauber's Salt 10% o.w.f. 

10 Lanasol Blue 3R 2% o.w.i 10 

After 2 hours the polymer and dye were observed to have exhausted onto the yarn and 
an excellent blue dyed yarn having a high degree of resistance to felting shrinkage was 
obtained. 

EXAMPLE IX. 

15 A wool fabric was impregnated by padding with an aqueous composition contain- 15 

ing the pigment dye Hostaperm Red E3B (1.5 g/1), the polymer of Example II of 
Application No. 54977/72 (Serial No. 1423 342) (50 g/1) and sodium bisulphite 
(10 g/1). The impregnated fabric was stored for 15 minutes and then washed in a 
dilute solution containing magnesium chloride and ammonium thioglycollate. A blue 

*M dyed fabric was obtained having good shrink resist properties. The pigment was well 20 

retained by the fabric and exhibited satisfactory fastness to washing, light and mechani- 
cal abrasion. 



EXAMPLE X. 

^ . s***? 1 * of bleached human hair was treated with an aqueous composition 

25 comprising n ^ 

Polymer of Example II of Application No. 

54977/72 (Serial No. 1 423 342) 20 e/1 

Sodium bisulphite iq |/[ 



30 



„ EXAMPLE XI. 

35 A sample of human hair was wound around a small diameter hair curler and treated 

with the aqueous composition of Example X. The composition was allowed to remain 
m contact with the hair for 15 minutes at 40°C after which the hair was washed with a 
2/ 0 by weight aqueous solution of magnesium chloride. The hair was then set in the 
usual way on a larger diameter curler, washed with water and dried in a current of 
warm air. An excellent permanent curl was obtained which was very resistant to wash- 
ing. The test was repeated in the absence of the resin, and the curl obtained was much 
less pronounced and less resistant to washing. 

EXAMPLE XII. 

A sample of human hair was impregnated with the following composition. 

45 Hostaperm Red E3B u g /i 

Polymer of Example II of Application No. 

54977/72 (Serial No. 1 423 342) 50 g/1 

Sodium bisulphite 10 gfl 

Hostaperm Red is a pigment dye. The hair was immediately wound onto a small 
5U diameter hair curler and allowed to remain thereon for 16 minutes. It was then rinsed 

in a dilute aqueous solution of magnesium chloride and ammonium thioglycollate. The 
hair was dyed red and permanently curled. Both the curl and the dyeing were fast to 
washing. In the absence of the resin no dyeing is observed and the permanent waving is 
less pronounced and less fast to washing. 



25 



The solution was allowed to remain in contact with the hair for 10 minutes, after which 
it was washed with a dilute aqueous solution containing ammonium thioglycollate and 30 
magnesium chloride. The hair was then allowed to dry. It was found to have an im- 
proved handle and gloss and was easier to disentangle on combing than the untreated 
hair. 
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' . EXAMPLE XIII. 

A print paste was prepared comprising 

Bunte Salt of Example II of Application No 

, „ 54977/72 (Serial No. 1 423 342) 30 g/1 

5 Hostaperm Red E3B 6 \ f n 

Sodium sulphite 10 g/1 

Alginate/starch ether thickener 50 g/l 

^i^^^ 6 ! was a ? p ^ by screen P rinti ng to a wool serge fabric and to cotton 
doth, knitted polyester fabric, polyamide fabric and knitted acrylic fabric. Each fabric 

oZrS ? 7 u m c ****** a( l ueous salt solution containing 2% ammonium thio- 10 
&5*M f 5 ? ^5* tem P^tures. The fabric was washedTw^Tr 

Ss o£ed a ^ ydng faSt * Wasbing > mbbinfi and ^-cleaning 

.c . - . EXAMPLE XIV. 

Drint *vi* i^ 1 Cri «P Icnc P^yww fabric was printed with the following 15 

print pastes (1—3) to a 3-colour flowered design. 

1. 50 g/1 Bunte Salt concentrate of Example III of Application No. 54977/72 

(Serial No. 1 423 342) 
6 g/1 Hostaperm Pink E 

20 50 g/1 of a 50 : 50 mixture starch ether .-alginate thickener 20 

10 g/i thiourea (adjusted paste to pH 9.0) 

2. Aslbutusingl2g/lHeli2arinBlueBTaspigmeriL 

3. As 1 but using 3 g/l Helizarin Green GG as pigment, 

2S co* c^tf being fa , bric was aftertr eated for 5 minutes at 20°C in a saturated 

8 ± n ?TT g t^i W / v) thioglycoUate and then washed™" 

£? n 2? and ^ n r d u at UP 9 A ^ bri ^ dear P rint was Produced, fast to washing, 
u 1D f and j 1 ?* 11 - ^ fastness to wet rubbing is particularly satisfactory in the 
deeper shades and is unexpectedly high for a print based on the use of pigment dyes. 

in tu . EXAMPLE XV. 

w The procedure of Example XIV was repeated except that the fabrics used were 

a} 100% wool worsted 

b 1 100% nylon continuous filament knitwear 

cl Triacetate continuous filament knitwear 

d) Cotton woven poplin 
35 e) 50;50 wool/polyester worsted 

In all cases fast prints of high wet rub fastness and lightfastness were produced. 

EXAMPLE XVI. 

The procedure of Example XIV was followed except that curing was by a Thermo- 
sol treatment at 140°C for 5 mins. Again fast prints of high fastness were produced. 

40 EXAMPLE XVII. 

n a * Pf^ on 100 ° /o w ° o1 hom Exam P le xv were test washed for 3 hours at pH 
7.0, and felting occurred only in the imprinted areas, producing an attractive seersucker 
enect. . 

4S ™nii3?!?i ^ C 2 dd ,^ e P rod ^ed in the absence of colour by printing an unmilled 
45 woollen cloth in a floral design with the following paste: 

50 g/1 Bunte Salt concentrate of Example III of Application No. 54977/72 

(Serial No. 1 423 342) 
50 g/1 of a 50: 50 mixture starch ether/alginate thickener 
20 g/1 Sodium sulphite 



50 
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40 



45 



The fabric was cured by immersion for 10 minutes cold in a solution at dH 9 0 50 
containing: r 
2% MgCl 8 w/v 
2% ammonium thioglycoUate 

followed by rinsing in cold water and drying. 
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The fabric was then milled in a 1 Cherry Tree ' milling machine in the presence 
of dilute acetic acid. An attractive floral effect was produced whereby the white printed 
floral areas had completely resisted milling and the weave structure was clear, but the 
unprinted areas had milled normally. 

5 EXAMPLE XVHL 

The following liquor was applied by padding to wool serge, polyester knitwear, 
wool/polyester knitted fabric and blended worsted and nylon knitwear to give 100% 
wet pick up in each case 

6 g/1 Hostaperm Red E3B 
10 50 g/1 Bunte salt concentrate from Example III of Application No. 54977/72 10 

(Serial No. 1423 342) 
12 g/1 GuaranateAP5 
10 g/1 Thiourea 
Adjusted to pH 9.0 

15 The fabrics were then cured as in Example XIX. An attractive dyeing, fast to 15 

light, wet rubbing and washing was achieved on all the above fabrics. It was noted that 
the coloration was solid on the wool/polyester blend fabrics. 

EXAMPLE XIX. 
Woollen fabric was padded with the following composition 
20 50 g/1 Bunte salt concentrate of Example III of Application No. 54977/72 20 

(Serial No. 1423 342) 
5 g/1 Sodium bicarbonate 

and dried for 5 mins at 130°C. 

The fabric was then test washed for 3 hours and found to be resistant to felting. 

25 EXAMPLE XX. 25 

The following surface coating mixture was prepared 

Hostaperm Red E3B 10 g/1 
Bunte salt concentrate of Example III of Application 

No. 54977/72 (Serial No. 1 423 342) 50 g/1 

30 Hydroxyethylcellulose thickener 20 g/1 

Thiourea 20 g/1 

The mixture was applied to wood and lead-primed metal surfaces. These materials 
were then heated for 10 minutes at 140°C. A bright red, water resistant coating was 
obtained on both materials. 

35 EXAMPLE XXI. 

Preparation of Bunte Salt Derivative of Hercosett 57 
Sodium thiosulphate (40 g) was added to 400 mis. of an aqueous solution of a 
rwlyamide/erMchlorohydrin resin sold under the trade name Hercosett 57 (10% solids). 
A clear pale yellow solution was produced which was left to stand over-night, where 
40 upon it had separated into two phases. The more viscoss lower phase (200 mis) was 
separated from the upper phase. 

The viscous phase was pale yellow in colour and very soluble in water. In addi- 
tion it appeared to be very anionic in that it readily precipitated with the basic dye 
Basacryi Blue XRL (BASF) in marked contrast to Hercosett 57. Similarly the new 
45 resin was not precipitated by the anionic reactive dye Procion Red Mg, in contrast to 
the ready precipitation of Hercosett 57. 

The new resin is believed to be the Bunte Salt derivative of the original polyamide/ 
epichlorohydrin resin formed in the following manner 

6 

/ X CH-0H 4- Na 2 &203 

50 reactive side chain of Hercosett 57 
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N — CHs — CH — CH 2 — S— SO, 



The observed chemical properties of the resin are summarised in the following 
Table. 



Aqueous Solution of 


Reagent 


Results 


Bunte Salt poly amide 


Thioglycollic Acid 


Instant white Preci- 
pitate, insoluble in 
acids, alkalis and 
common organic solvents 


Heicosett 57 


Thioglycollic Acid 


No effect 


Bunte Salt polyamide 


Thioglycerol 


White precipitate, 
insoluble in acids, 
alkalis and common 
organic solvents. 


Hercosett 57 


Thioglyceroi 


No effect 



Bunte Salt polyamide H a S0 4 (cone) in Instant white precipi- 

tate insoluble in acids, 
alkalis and common 
organic solvents 

Hercosett 57 H a S0 4 (cone) No effect 



Bunte Salt polyamide THPC Instant white 

precipitate 

Hercosett 57 THPC No effect 



5 EXAMPLE XXII. 5 

Preparation of a thiosulphate derivative of Gelatin 
A suspension of gelatin (40 g) in water (400 ml) was treated dropwise with epi- 
cnlorohydrui (20 ml) at a temperature of 40°C with stirring. Addition took 15 minutes 
and the temperature was then raised to 60°C and maintained for 1 hour. The pH was 
10 mamtomed at 7.5 throughout this stage. The solution was then cooled to 40°C and 10 
acidified to pH 5 with acetic acid. A solution of 100 ml sodium thiosulphate 
(Na 2 S 2 0 8 . 5H 2 0, 60.5 g) was added dropwise with the acetic acid during the reaction. 
The solution was allowed to stand overnight whereupon it separated into two phases. 
The lower phase was viscous and pale yellow in colour and contained a curable resin 
1 5 which exhibited the same reactions as the Hercosett derivative. 1 5 

EXAMPLE XXIII. 

The polyamide derived resin described in Example XXII was applied to a pre- 
chlorinated knitted Botany fabric having a cover factor of 1.1 using a pad mangle. The 
pad liquor contained the following substances. 

20 Procion Red MG as specified 20 

Urea as specified 

Guaranate AP5 as specified 

Sodium Metabisulphite as specified 

Dispersol VP 10 g/litre 

L0 Bunte salt resin (50% solids) 60 g/litre 25 



The word DISPERSOL i$ a Trade Mark. 



18 



1,423,341 



18 



The concentrations of dye, urea, guaranate APS and sodium metabisulphite were 
varied and the effect of these variations is shown in the following table. In each case 
samples of the material were a) dried, b) batched and washed off with 1% aqueous 
solution of ammonia (normal wash off for pad-batch dyeing) or c) batched and washed 
5 off with a 1% solution of thioglycollic acid. Batching was carried out as follows: the 5 

dyed and resin treated fabric was wound up covered with polyethylene sheet and stored 
for a period of 24 hours. After treatments a), b) and c) above the fabric was then 
washed for 1 hour, 2 hours and 3 hours at pH7 in the presence of a detergent at 40°C 
in a Cubex washing machine with a liquor ratio of 15:1 to determine the felting shrink- 
10 age. The untreated fabric exhibited an area felting shrinkage of 47% in this test after 10 

washing for 1 hour. The results are shown in Table V. It is evident that samples given 
a reduction cure give excellent shrinkproofing. The necessity for a thickened liquor is 
also demonstrated. 
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b) 10g/l Dye 


4 a) No Dye in Liquor 
b) 10g/l Dye 


5 a) No Dye in Liquor 
b) 10g/l Dye 


6 a) No Dye in Liquor 
| b) 10 g/I Dye 


7 a) No Dye in Liquor 
b) 10g/l Dye 
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- EXAMPLE XXIV. 

A pad liquor was made up containing: — 

60 g/1 Thiosulphate resin (50% solids) from Example XXI 
300 g/1 Urea 

5 10 g/1 Dispersol VP 5 

See Table Sodium Bisulphite 

5 g/1 GuaranateAP5 
10 g/1 Procion Red MG 

The pre-dtforinated wool knitwear of Example XXIII was padded through the above 
10 bath and the material batched for 24 hours at room temperature. The material was then 10 
washed in an aqueous solution containing THPC (1% v/v) for 15 minutes at 20°C 
Shrinkage results were obtained from a 15 litre Cubex test and are given in Table VL 



TABLE VI. 



Chlorinated Knitwear 
% Area Shrinkage 



0 g/1 Bisulphite 1 (1)* (1)** 

10 g/1 Bisulphite 3 (1)* (2)** 

* 2 hr Wash 
** 3 hr Wash 

EXAMPLE XXV. 

15 Pre-chlorinated wool knitwear was padded through a liquor identical to mat used 

in Example XXIV, with the exception that 10 g/1 sodium bisulphite was included. The 
material was batched for 24 hours at 20°C and washed off as follows:— 

A. 1% (v/v) H 2 S0 4 15 mins., 20°C. 

B. 1% (v/v) H 2 S0 4 15 mins., 50°C 

20 The shrinkage results from the 15 litre Cubex test are given in Table VIL 

TABLE VIL 

% Area Shrinkage 
After-treatment 1 hr. 2 hr. 3 hr. 

x TO = " 

B 0 2 6 

It is evident that sulphuric acid curing is more efficient at 50°C than at room 
temperature. 

EXAMPLE XXVI. 

25 Using the pad liquor of Example XXV adjusted to pHIO with sodium carbonate 

the following fabrics were treated on a pad mangle with a dye/resin mixture, batched 
24 hrs. at room temperature and subsequently washed off with a 1% aqueous solution 
of tetrakis-hydroxymethyl-phosphonium chloride. The treated fabrics were tested for 
shrink-resistance as in Example XXIII. The fabrics treated were as follows: 

30 1. Untreated botany single jersey. , 

2. A single jersey fabric which had been insufficiently piece chlorinated and 
which therefore gave poor shrinkage results at pH5 when pad-batch pro- 
cessed with Bunte Hercosett (compare with the excellent results previously 
obtained on top chlorinated fabrics). 

35 3. Carbonised woollen, scoured and milled. 

4. Wool serge. 

5. Peroxide bleached yarns knitted into double jersey fabrics. 

6. Scoured and milled flannel. 

7. DYLAN (Trade Mark) treated flannel. 
40 8. Untreated double jersey. 

9. Peroxide bleached worsted tropical. 

The results are shown in the following Table (VIII ) . 

It is evident that a great improvement in the washability of the fabrics is brought 
about by carrying out the process at pHIO. 
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% AREA SHRINKAGE 


Ui 
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2hr 
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lOg/1 
10g/l 


10g/l 


10g/l 
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r— < 


10g/l 


pH OF PAD LIQUOR 


to o o 


o 


o 


o 
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FABRIC 


Peroxide bleached double jersey 
(No resin-area shrinkage) 
15% (Ihr), 21% (2hr), 24% (3hr) 

99 99 99 
99 99 99 


Scoured and milled. 

(not carbonised) 

(No resin-area shrinkage) 

19% (Ihr), 29% (2hr), 32% (3hr) 


Dylan, Carbonised 

scoured and milled 

(No resin-area shrinkage) 

16% (Ihr), 25% (2hr), 30% (3hr) 


Untreated double jersey 
(No resin-area shrinkage) 
13% (Ihr), 23% (2hr), 19% (3hr) 


Peroxide Bleached Worsted 
Tropical 

(No resin-area shrinkage) 
11% (Ihr), 23% (2hr), 31% (3hr) 
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~ . " . EXAMPLE XXVII. ~~ . ~ 

flonn i i 2 . g ;a "?!f 0 ™ imposition was applied by padding to a carbonised woollen 
S^ fabri? * P d ° UWe ierSey &bric a P 00 ^ chlorinated singte 

^ rea , _ m 300 g/litre 5 

Dispersol VP 10 |> Utre 

Guaranate AP5 5 |W 

Gelatin derivative of Example XXII 3% on the weight of fabric 



10 v In Mm ^ ^P 11 of me composition was adjusted to 10 using aqueous sodium 

10 carbonate. The treated fabrics were stored for 24 hours, and then laSedoff forT 
minutes m a 1% soluuon of thioglycollic acid. The fabrics were then washed in a Cubex 
washing machine as described in Example XXIII and the felting shrinkages were 
determined, and are shown in Table IX. 8 wcre 

15 „o«..3? 1 L lpr0Ce ^ according t0 * e invention can be apphed successfully not only to 
natural fibres and to natural synthetic fibre blends, but also to pure synthetic fibres, eg. 
polyester fibres. An important aspect of the invention is that it permits satisfactory oil- 
IS™ ?T 8 - 0f rt^c fibres - Especially good results have been obtained with the 
pigment dyeing of polyester at ambient temperatures. The stability to light obtained by 

20 (£e§ I VI) 7 ° nd Po^^APioWorohydrin Bunte Salts is of important 



10 



15 



20 



Fabric 



TABLE IX 

% AREA SHRINKAGE 



Carbonised Woollen Flannel 


NIL 




jt 111 wcisn 

14% 


22% 


i hr Wash 
30% 




YES 


4 


10% 


20% 


30% 




YES 


10 


1% 


1% 


1% 


Peroxide bleached double Jersey 


NIL 




15% 


21% 


24% 




YES 


4 


5% 


8% 


15% 




YES 


10 


1% 


1% 


i% 


Poorly chlorinated single jersey 


NIL 




54% 








YES 


4 


0% 


0% 


0% 
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WHAT WE CLAIM IS:— 
0 .V ^ P™^ for * e tteatment of fibrous or filamentary material which comprises 
rSSSSiiSSr 0 8 f^f 10 compound containing in its molecule at least one poly 
£Z??!? e) J* P 01 ^ 1 ^ chain and at least two thiosulphuric acid or thiosulpnatt 25 
|roups and wherein the compound is then cured or allowed to cure on the fibres or 



2. A process according to Claim 1 wherein the polymeric compound comprises 
3f) (a) a radical of a polyhydric alcohol; ^ p 

(b) bound to this radical at least two poly (oxyalkylene) chains; 30 

(c) at least two thiosulphuric acid or thiosulphate groups each bound through a 
Jinking group to a chain terminating oxygen atom. 

«™J«ii ?, r0CesS f^ording » aai «n 1 or 2 wherein the polymeric compound has sub- 
35 T^l P ° ly ^alkylene) chains and substantially three thiosulphuric acid or 
•» thiosulphate groups per molecule. 35 

4 ' A P' ocess .acco^ing to any preceding claim wherein the polymeric compound 
has a molecular weight of 500— 10,000. ^ 

5. A process according to any preceding daim wherein the polymeric compound 
has a molecular weight of 1500— 5000. ^ 
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6. A process according to any preceding claim wherein the linking groups in the 
polymeric compound are substituted or unsubstituted alkylene chains of 1 to 6 carbon 
atoms or divalent-acyl radicals of carboxylic acids. 

7. A process according to any preceding claim wherein the polymeric compound 
contains free hydroxyl or thiol groups or polyoxyalkylene chains linked together by 
thioether or disulphide bridges. 

8. A process according to any preceding claim wherein the polymeric compound 
has the general formula 



r I [0-alkylene) m OH] q 

I JtCO-alkyiene^OXSSOaYlp 



10 or die general formula 10 

Y0 3 SSX — (0-alkylene) m — OXSS0 3 Y 

wherein 

p is an integer from 2 to 6; 

q is 0 or an integer from 1 to 4 subject to the proviso that (p + q) is from 3 to 6;, 
15 m is an integer greater than 1 and may have different values in each of the p and q 15 

chains; 

R represents a radical formed by removal of the hydroxyl groups from an aliphatic 

polyhydric alcohol containing at least two carbon atoms; 
each " alkylene " group contains a chain of from 2 to 6 carbon atoms between consecu- 
20 tive oxygen atoms; 20 

X represents a divalent group containing 1 to 10 carbon atoms; 
Y represents a hydrogen atom or a salt-forming ion or group. 

9. A process according to any preceding claim wherein the compound has the 
general formula 

25 [R] [(0-alkylene) m OXSS0 3 Y] p 25 

1 

wherein m, X and Y and " alkylene " are as defined in Claim 8, R represents a radical 
derived from an aliphatic alcohol containing 3 — 6 carbon atoms and 3 — 6 hydroxyl 
groups and pi is an integer from 3 to 6. 

10. A process according to Claim 8 or 9 where R represents the residue of an 
30 alcohol containing 3—6 carbon atoms and 3 hydroxyl groups. 

11. A process according to any one of Claims 8 to 10 wherein R represents a resi- 
due derived from glycerol. 

12. A process according to any one of Claims 8 to 11 wherein the alkylene groups 
comprise propylene groups or a mixture of ethylene and propylene groups. 

35 13. A process according to any one of Claims 8 to 12 wherein X represents a I 

— (CH 2 ) n — or — C— (CH 2 ) n ^— 



1 



radical where n is an integer of 1 to 6. 

14. A process according to any one of Claims 8 to 12 wherein X represents a radical 
of the formula 

— CH 2 — -'CH-— CH 2 — 

In 

15. A process according to any preceding claim wherein the compound is in the 
form of its sodium or potassium salt. 

16. A process according to Claim 9 wherein the compound is of the general formula 

CHa— (0-alkylene) m O CO CH 2 SSO a H 
— (0-alkylene) m O CO CH 2 SS0 3 H 
(0-alkylene) m O CO CH 2 SS0 9 H 
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Slt&SJr SamC me8ninS 38 " Qaim 8 or m alkali metal > ammonium or amine 
17. A process according to Claim 9 wherein the compound is of the general formula 
CH 2 — (0-alkylene) m O CH a CH— CH, SSO, H 

oh 



25 



15 



20 



L 



— (0-alkylene) m 0 CH, CH CH, SSO, H 
OH 



CH,— (0-aklylene) m OCH,CH CH,SSO,H 

i H 

5 ^Aere^f ^ meaning 38 in Claim 8 or m alkali meta1 ' ammonium or amine 5 

i J 8 " A process according to Qaim 1 wherein the polymeric compound is a Bunte 
saltofapolyamide/epichlorohydrinresin. 

10 is a nJL A J?S a ^ 0KUng 10 ^ P rec ? din g c,aim * therein the polymeric compound 

1U is apphed I to textile fibres in an amount of 0.1 to 15% by weight on the weight of fibre. 10 

1c *va- pi ? Cess accordl ?g t<> preceding claim wherein the polymeric compound 
is applied in the presence of thiourea or thioglycerol. F 

ic .J3L£ pi0CesS ^"^g t( > any preceding claim wherein the polymeric compound 
is applied in aqueous solution. r 

^o* 2 i* pr ° CeSS accordin B to any preceding claim wherein the fibres are further 15 
treated with an aqueous soluuon of an acid, a base, a Lewis acid, a reducing agent, an 
amine or a nucleophilic substance, whereby the polymeric compound is cured? 

23. A process accordmg to any preceding claim wherein the fibres are further 
treated with aqueous magnesium chloride and/or ammonium thioglycoilate. 
tinous fibres Pr ° CeSS aCCOrding t0 any P recedin S clai m wherein the fibres comprise kera- 20 

25. A process according to any preceding claim wherein the polymeric compound 
is applied to the fibres in the presence of a wool dye. wuupuunn 
25 iV 10 ? 8 ! accordin g »CWm 25 wherein the wool dye is an acid levelling, acid 

zo milling, 1 : 1 or 1 :2 — premetallised or reactive dye. 25 

27. A process according to Qaim 25 or 26 wherein the dye and polymeric com- 
pound are applied by exhaustion at the boil. F y m 

28. A process according to any of Claims 1 to 24 which comprises applying to wool 
30 SJTJrf -F 3 C i 0 Q mpOSmon J ^P^g a. polymeric compound as defined in any 

^ one of Claims 1 to 18, an acid levelling, acid milling, 1:1 or 1 :2-premetallised or 30 
SJliS lEi?? a ^ de or thioamide > a ^ a reducing agent for keratin, storing the 
Z Xs m ****** °* m ° iStUre f ° r 10 St ^ 72 h0UIS ** d * m washing 

35 . 2 . 9 ; * pro i. c ?? ^ cordi t n g to any one of Qaims 1 to 18 for pigment dyeing of textile 

material, in which the polymeric compound is applied to the material together with a 
pigment and then cured. 

. . 3 2; A P r ^ ess according to Qaim 29 wherein the textile material comprises syn- 
thetic fibre or filaments. J 

40 « ■ 3 L i A pr °^l SS acco ' din g t0 Claim 30 herein the synthetic fibres or filaments com- 
w prise polyester fibres or filaments. 

32. A process according to any of Qaims 1 to 17 wherein the fibres treated com- 
prise hair wherein a composition comprising the polymeric compound is applied to the 
hair and cured or allowed to cure on the hair. 

a* Jr ? 3 ' £ P roces s according to Claim 32 wherein the composition applied to die hair 

45 additionally comprises sodium bisulphite. 

34. A process according to Claim 32 or 33 wherein the composition applied to the 
hair has a pH m the range 5 to 8. 

a < ♦ 3 iVo^ pn J Cess accordin S 10 CIa «n 32, 33 or 34 wherein the composition comprises 
0.5 to 15% polymeric compound by weight. 

3 ?- A P ro ? ess according to any one of Qaims 32 to 35 wherein the composition 50 
comprises a perfume, hair dye, swelling agent or surface active agent 

37. A process according to any one of Qaims 32 to 36 wherein the composition is 
in the form of a jelly, cream or aerosol. 



35 
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38. A process according to any one of Claims 32 to 37 wherein the composition is 
allowed to remain in contact with the hair for a period of 5 — 30 minutes. 

39. A process according to any one of Claims 32 to 38 wherein the hair is subse- 
quently washed with a solution of a Lewis acid. 

5 40. A process according to Claim 39 wherein the Lewis acid is magnesium chloride. 5 

41. A process according to Claim 1 substantially as described in any one of Ex- 
amples II or XXIII to XXVII herein. 

42. A process according to Claim 1 substantially as described in either of Examples 
III or XI herein. 

10 43. A process according to Claim 1 substantially as described in any one of Ex- 10 

amples IV to X or XII to XX herein. 

44. Fibrous or filamentary material obtained by the process of any one of Claims 1 
to 43. 

45. Fibrous or filamentary material bearing a cured polymeric compound as defined 

15 in any one of Claims 1 to 18. *" 15 

REDDIE & GROSE, 
Agents for the Applicants, 
6 Bream's Buildings, 
London EC4A 1HN. 
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